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BIPHBNYL-CARBOXAMIDE DERIVATIVES AND THEIR OSE AS P38 KINASE INHIBITORS 

This invention relates to novel compounds and their use as pharmaceuticals, 
particularly as p38 kinase inhibitors, for the treatment of certain diseases and conditions. ' 

We have now found a group of novel compounds that are inhibitors of p38 

kinase. 

According to the Invention there is provkled a compound of formula (I): 




Y 



10 wherein 

R'' Is a phenyl group which may be optionally substituted; 

r2 Is Cf ^alkyl substituted by one to three groups Independently selected from 
OH, oxo, cyano, -S(0)pR4, halogen, Ci.6alkoxy, -NR5r6, -CONR6r6, -NCORS, - 
COORS, -S02NR5r6, -NHSOaR^ and -NHCONHrS; 
15 r3 is the group -CO-NH-(CH2)q-R7 or -NH-CO-RS; 

r4 is selected from hydrogen, Ci.6alkyl, heterocyclyl optionally substituted by 
C-i^alkyl, and phenyl wherein the phenyl Is optionally substituted by up to two groups 
Independently selected from Ci.6alkoxy, Ci.6alkyl and halogen; 

r5 and r6 are each independently selected from hydrogen and C-i^alkyl; 
20 when q is 0 to 2, r7 is selected from hydrogen, Ci.6alkyl, -C3.7cycloalkyl, - 

CONHR9, phenyl optionally substituted by r11 and/or r12, heteroaryl optionally 
substituted by rH and/or r12 and heterocyclyl optionally substituted by rII and/or r12, 
and 

when q is 2, r7 fe additionally selected from Ci_6alkoxy, NHCOR9, 
25 NHC0NHR9, NR^rIO and OH; 

r8 is selected from hydrogen. Ci_6alkyl. Ci.6alkoxy, -(CH2)rC3-7cycloalkyl. 
trifluoromethyl, -(CH2)sPhenyl optionally substituted by r13 and/or r14, _ 
(CH2)sheteroaryl optionally substituted by r13 and/or r14, .(CH2)sheterocyclyl optionally 
substituted by r13 and/or Riband -(CH2)sfused bicyclyl optionally substituted by R^^ 
30 and/or r14; 

r9 is selected from hydrogen, C^.Qa\ky\ and phenyl wherein the phenyl group 
is optionally substituted by up to two substituents selected from C'\^a\k^ and halogen, 

1 
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R^O Is selected from hydrogen and Ci^alkyl, or 

r9 and r10, together with the nitrogen atom to which they are bound, fomi a 
five- to six-membered heterocyclic or heteroaryl ring optionally containing one additional 
heteroatom selected from oxygen, sulfur and nitrogen, wherein the ring may be 
5 substituted by up to two Ci_6alkyl groups; 

r11 is selected from Ci^alkyl. C-|^alkoxy, -CONr10r15, -NHCOR^S, . 
SO2NHR15. -NHSO2RI5, halogen, trifluoromethyl. -Z-(CH2)t-phenyl optionally 
substituted by one or more halogen atoms. -Z-(CH2)rheterocyclyl or -Z-(CH2)t-heteroaryl 
wherein the heterocyclyl or heteroaryl gtoup is optionally substituted by one or more 
10 substituents selected from C-^_ealkyl. 

rIZ is selected from Ci.6alkyl and halogen, or 

when r1"> and r12 are adjacent to each other they may. together with the 
carbon atoms to which they are bound, form a five- or six-membered saturated or 
unsaturated ring to give a fused bicyclic ring system, wherein the ring that Is formed r11 
15 and r12 optionally contains one or two heteroatoms selected from oxygen, nitrogen and 
sulfur; 

r13 Is selected from Ci.6alkyl, Ci^alkoxy. -(CH2)rC3-7cycloalkyl. - 
CONR16r17 .NHCOR17 .SO2NHRI6. -NHSOgRl^. halogen. -(CH2)kNRl8Rl9. oxy. 
trifluoromethyl. phenyl optionally substituted by one or more r14 groups and heteroaryl 
20 wherein the heteroaryl Is optionally substituted by one or more r14 groups, 

.0 '® selected from Ci^alkyl, C^^alkoxy, halogen, trifluoromethyl and - 

NRToR««», or 

R^S and R14 together with the cariaon atoms to which they are bound, fonn a 
five- or six-membered saturated or unsaturated ring to give a fused bicyclic ring system, 
25 wherein the ring that is fomned by r13 and r14 optionally contains one or two 
heteroatoms selected from oxygen, nitrogen and sulfur, 

R''5 is selected from hydrogen and Ci.6alkyl; 

r16 is selected from hydrogen, Ci.6alkyl and phenyl wherein the phenyl group 
Is optionally substituted by one or more r14 groups, 
30 R'^^ is selected from hydrogen and C-f.galkyl, or 

rI 6 and r1 7, together with the nitrogen atom to which they are bound, forni a 
five- to six-membered heterocyclic ring optionally containing one additional heteroatom 
selected from oxygen, sulfur and N-r20, wherein the ring is optionally substituted by up to 
two C-|^alkyl groups; 

^® 's selected from hydrogen. C-|^alkyl and -(CH2)rC3.7cycloalkyl 

optionally substituted by C-|.6aIkyl. 

R''^ Is selected from hydrogen and Ci_6alkyl, or 

R''8 and r19. together with the nitrogen atom to which they are bound, fomi a 
three- to seven-membered heterocyclic ring optionally containing one additional 
40 heteroatom selected from oxygen, sulfur and N-R20, wherein the ring may contain up to 
one double bond and the ring Is optionally substituted by one or more r21 groups; 
r20 Is selected from hydrogen and methyl; 
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r21 is selected from Ci^alkyl, oxy, -CHaOCi^alkyl, trichloromethyl and - 
N(Ci^alkyl)2; 

U is selected from methyl and halogen; 
W is selected from methyl and chlorine; 
5 X and Y are each selected Independently from hydrogen, methyl and halogen; 

2 is selected from -O- and a bond; 

m Is selected from 0. 1, 2, 3 and 4, and may be optionally substituted with up 
to two groups selected independently from Ci.6alkyl; 

n, p, q, r and t are independently selected from 0, 1 and 2; 
10 s is selected from 0 and 1 ; and 

k is selected from 0,1,2 and 3; 
or a phamfiaceutlcally acceptable derivative thereof. 

In a prefen-ed embodiment, the molecular weight of a compound of formula (I) 
does not exceed 1000, more preferably 800, even more preferably 600. 

The group r1 may be optionally substituted by up to three substituents, more 
preferably one or two substituents, selected independently from the group consisting of 
halogen, Ci.6alkyl, Ci^alkoxy, C3_7cycloalkyl, trifluoromethyl, benzyloxy, hydroxy, 
cyano. hydroxyCLsaikyl, -(CH2)hCO(CH2)iNR22R23, -(CH2)|iC02R22. - 
(CH2)hNR22cOR23. -(CH2)hOCOR22. .(CH2)hOCONR22R23, KCH2)hNR22cOOR23 . 

20 (CH2)hCOR22, -(CH2)hS02NR22R23, .(CH2)hNR22s02R23. -S02R22. - 
(CH2)hNR22R23, -0(CH2)pNR22R23, -(CH2)hNR22cO(CH2)iNR22R23, 
(CH2)hCONR22s02R23. -(CH2)hS02NR22cOR23 and phenyloxy optionally substituted 
by a group A; or r1 may be optionally substituted by two adjacent substituents which, 
together with the caribon atoms to which they are bound, form a five- or six-membered 

25 saturated or unsaturated ring to give a fused bicyclic ring system. The ring that is fused to 
the phenyl ring may optionally contain one or two heteroatoms selected from oxygen, 
nifrogen and sulfur. 

r22 and R23are independently selected from hydrogen; C^^alkyl optionally 
substituted by up to three, more preferably one or two, hydroxy groups; frihalomethyl; 
30 benzyl; -(CH2)jCOH; -(CH2)jNR24R25; and phenyl optionally substituted by up to three 
groups selected from Ci^alkyl and C-j^alkoxy. 

r24 and R25are Independently selected from hydrogen and Ci.4alkyl. 

Group A Is selected from halogen, -SO2NH2, -S02-(4-methyl)pipera2inyl, - 
NR22coC-|..6a"<yl and -NR22s02Ci.6alkyl. 
35 h is selected from 0, 1 , 2 or 3. 

i is selected from 0, 1 , 2 and 3. 

j is selected from 2 or 3. 

The optional substituents on the group r1, including when the phenyl ring is 
part of a fused bicyclic system, may be located on any position on the phenyl ring. In a 
40 more prefenred embodiment, when there is one substituent on the group rI, that 
substltuent is located on the meta- or para-position relative to the amide linkage. When 
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there are two optional substituents on the group rI, these substituents preferably occupy 
the meta- and para-positions relative to the amide linkage. 

In one embodinnent, the substituents for the group r1 include halogen. In 
particular fluorine or chlorine; Ci.4alkyl, In particular methyl; trifluoromethyl; C-i^alkoxy, 
5 in particular methoxy; phenyloxy optionally substituted by the group A; benzyloxy; 
hydroxy: cyano; hydroxyCi^alkyl. in particular -CH2OH or -CH2CH2OH; -(CH2)h- 
NHCH3; -(CH2)h-N(CH3)2; -(CH2)hCONR22R23; -(CH2)hCO(CH2)iNR22R23, |n 
particular -CONH2 or -CH2CONH2; -(CH2)h-C02R22; -(CH2)hNR22cOR23; . 
(CH2)hOCOR22; -(CH2)hOCONR22R23; .(CH2)hNR22coOR23; .(CH2)hCOR22; _ 
10 (CH2)hS02NR22R23, particular -SO2NH2; -(CH2)hNR22s02R23, in particular - 
NHSO2CH3 or -CH2NHSO2CH3; -SO2R22, in particular -SO2(CH2)20H; - 
(CH2)hNR22R23, particular -CH2N(CH3)2. -CH2N(CH3)(CH2CH3) or - 

NHCH(CH20H)2: -(CH2)hNR22cONR22R23; and -(CH2)hCONR22s02R23. 
A representative example of r1 is phenyl. 
15 In one embodiment, r2 is selected from C-]^alkyl substituted by one or two 

OH groups, for example C2.3alkyl substituted by one OH group. Representative 
examples of r2 include -CH2CH2OH and -CH2CH2CH2OH. 

A representative example of r3 Is -CO-NH-(CH2)q-R7. 
In one embodiment, r4|s selected firom hydrogen, C-j^alkyl and phenyl. 
20 In one embodiment. r5 and r6 are Independently selected from hydrogen and 

C<|^alkyl. 

In one embodiment, r7 is selected from Ci_4alkyl, in particular ethyl or 
isopropyl; -C3.7cycloalkyl. In particular cyclopropyl. cyclobutyl or cyclopentyl, especially 
cyclopropyl; phenyl optionally substituted by r11 and/or r12^ \n particular phenyl 
25 optionally substituted by Ci^alkyl, Ci^alkoxy. -CONH2. -CONHCH3, -NHCOCH3, - 
SO2NH2, -NHSO2CH3, halogen, and/or -Z-(CH2)theteroaryl wherein the heteroaryl Is 
preferably pyridyl, pyrimidyl or oxadiazolyl optionally substituted by Ci_4alkyl or phenyl 
optionally substitued with adjacent groups which give a fused bicyclic ring system, 
especially quinolinyl, isoquinolinyl or tetralonyl; heteroaryl optionally substituted by R^l 
30 and/or R"'2, in particular thienyl, pyridyl or benzofuran optionally substituted by C-j^alkyl 
and/or -CONH2; and NHCONHR9, in particular where r9 is phenyl. A representative 
example of r7 Is cyclopropyl. 

In one embodiment, r8 is selected from -(CH2)sPhenyl optionally substituted 
by rIS and/or r14 and -(CH2)sheteroaryl optionally substituted by r13 and/or R^^ 
35 especially furyl, thienyl, Isoxazolyl or pyridyl optionally substituted by -(CH2)kNR'' 3r1 9. 

In one embodiment, r9 Is selected from hydrogen, C-i^alkyi and phenyl 
optionally substituted by Ci.4alkyl, In particular methyl. 

In one embodiment, r10 is selected from hydrogen and C-i^alkyl, In particular 
hydrogen or methyl. 

40 In one embodiment, R^ is selected from C-i^alkyl. in particular methyl; C-j. 

4alkoxy, in particular methoxy; -CONRIOrIS, jp particular -CONHCH3 or CONH2; - 
NHC0R15 in particular -NHCOCH3; -SO2NHRI5, jn particular -SO2NH2; -NHS02R''S, 
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in particular -NHSO2CH3; halogen, in particular chlorine; and -Z-(CH2)theterx)aryl wherein 
the heteroaiyl is preferably pyrldyl. pyrlmidyl or oxadiazolyl optionally substituted by Ci 
4alkyl. ^" 

In one embodiment, r12 is selected from Ci^alkyl. fluorine and chlorine. In 
6 particular, methyl or chlorine. 

In one embodiment. r13 fe selected from Ci^alkyl. halogen, -NR18r19. C3. 
ecycloalkyi, phenyl optionally substituted by one or more r14 groups and heteroaryl 
optionally substituted by one or more R''4 groups. 

In one embodiment, r14 fe selected from Ci.2alkyl. halogen and -NR18r19. 
^ 0 'n one embodiment, R^ 5 is selected from hydrogen and methyl. 

In one embodiment, R^S is selected from hydrogen and C-i^alkyl. 

In one embodiment, r17 fs selected from hydrogen and C-i^alkyl. 

In one embodiment, r18 fe selected from hydrogen, C-i^alkyl, Ca^cycloalkyl 
and -CH2C3.6cycloalkyl. 

^ one embodiment. r1 9 is selected from hydrogen and C-i ^alkyl. 

In another embodiment, r18 and r19, together with the nitrogen atom to 
which they are bound, fomi a five to six membered heterocyclic ring optionally containing 
up to one additional heteroatom selected from oxygen, sulfur and N-R20, wherein r20 |s 
methyl, and the ring may be substituted by one or more r21 groups. In a further 
20 embodiment, r1 8 and r1 9. together with the nitrogen atom to which they are bound, fomi 
a pyn-olidinyl group. 

In one embodiment, r20 is methyl. 

In one embodiment, r21 is selected from methyl and oxy. 

A representative example of W is methyl. 

one embodiment, X and Y are each selected Independently from hydrogen, 
chlorine and fluorine. In a further embodiment, X is fluorine. A representative example of 
X and Y is hydrogen. 

In one embodiment, Z is a bond. 

In one embodiment, m is selected from 0, 1 and 2. ReprBsentatlve examples 
30 of m include 0 and 1 . 

In one embodiment, n Is selected from 0 and 1. A representative example of n 
In one embodiment, p is selected from 0 and 2. 

In one embodiment, q is selected from 0 and 1. A representative example of q 



40 



is 0. 



35 is 0. 



In one embodiment r Is 0. 

In one embodiment, s is 0. 

In one embodiment, t is selected from 0 and 1, 

In one embodiment, k is selected from 0, 1 and 2. 

It Is to be understood that the present invention covers all combinations of 
particular and prefen-ed groups described hereinabove. 
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Particular compounds according to the invention include those .mentioned in 
the examples and their phamnaceutically derivatives. 

As used herein, the temi "phamiaceuticaily acceptable" means a compound 
which is suitable for pharmaceutical use. Salts and solvates of compounds of the 
5 Invention which are suitable for use in medicine are those wherein the counterion or 
associated solvent is pharmaceutically acceptable. However, salts and solvates having 
non-pharmaceutically acceptable counterions or associated solvents are within the 
scope of the present invention, for example, for use as Intemiediates in the preparation 
of other compounds of the invention and their pharmaceutically acceptable salts and 
10 solvates. 

As used herein, the temi "pharmaceutically acceptable derivative", means 
any pharmaceutically acceptable salt, solvate or prodrug e.g. ester, of a compound of 
the invention, which upon administration to the recipient is capable of providing (dlrecfly 
or indirectly) a compound of the invention, or an active metabolite or residue thereof. 

15 Such derivatives are recognizable to those skilled in the art, without undue 
experimentation. Nevertheless, reference is made to the teaching of Burger's Medicinal 
Chemistry and Dmg Discovery. 5* Edition, Vol 1: Principles and Practice, which is 
incorporated herein by reference to the extent of teaching such derivatives. Prefen-ed 
phamiaceuticaily acceptable derivatives are salts, solvates, esters, cartsanrrates and 

20 phosphate esters. ParUculariy prefen-ed phamiaceuticaily acceptable derivatives are 
salts, solvates and esters. Most prefen^d phamnaceutically acceptable derivatives are 
salts and esters. 

The compounds of the present invention may be in the form of and/or may be 
administered as a phamnaceutically acceptable salt. For a review on suitable salts see 

25 Berge et ah, J. Pharm. ScL, 1977. 66, 1-19. 

Typically, a phamnaceutical acceptable salt may be readily prepared by using 
a desired add or base as appropriate. The salt may precipitate from solution and be 
collected by filtration or may be recovered by evaporation of the solvent. 

Salts of the compounds of the present invention may, for example, comprise 

30 acid addition salts resulting from reaction of an acid with a nitrogen atom present in a 
compound of fomnula (I). Salts encompassed within the term "pharmaceutically 
acceptable salts" refer to non-toxic salts of the compounds of tills Invention. Suitable 
addition salts are fonmed from adds which fomn non-toxic salts and examples are 
acetate, benzenesuifonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, 

35 calcium edetate, camsylate, carbonate, chloride, clavulanate. citrate, dihydrochloride, 
edetate, edisylate, estolate, esylate, etiianesulphonate, formate, fumarate, gluceptate. 
gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine. hydrobromide, 
hydrochloride, hydrogen phosphate, hydroiodide, hydroxynaphthoate, iodide, 
isethlonate, lactate. lactoblonate, laurate. malate, maleate, mandelate, mesylate, 

40 methylbromide, mettiylnitirate, metiiylsulfate, monopotesslum maleate, mucate, 
napsylate, nitrate, N-methylglucamine, oxalate, oxaloacetate, pamoate (embonate), 
palmitate, pantotiienate. phosphate/diphosphate. piruvate. polygalacturonate. 
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saccharate, salicylate, stearate, subacetate. succinate, sulphate, tannate, tartrate, 
teociate, tosylate, triethiodide, trifluoroacetate and valerate. 

Phannaceutically acceptable base salte include ammonium salts such as a 
trimethylammonlum salt, alkali metal salts such as those of sodium and potassium, 
5 alkaline earth metal salts such as those of calcium and magnesium and salts with 
organic bases, including salts of primary, secondary and tertiary amines, such as 
isopropylamine, diethylamlne, ethanolamlne, trimethylamine, dicyclohexyl amine and N- 
methyl-D-glucamine. 

Those skilled in the art of organic chemistry will appreciate that many organic 

10 compounds can fomi complexes with solvents in which they are reacted or from which 
they are precipitated or crystallized. These complexes are known as "solvates". As used 
herein, the terni "solvate" refers to a complex of variable stoichiometry fomied by a 
solute On this Invention, a compound of fomiula (I) or a salt thereof) and a solvent. Such 
solvents for the purpose of the invention may not Interfere with the biological activity of 

15 the solute. Examples of s.ultable solvents include water, methanol, ethanol and acetic 
acid. Preferably the solvent used is a phannaceutically acceptable solvent. Examples of 
suitable phannaceutically acceptable solvents Include water, ethanol and acetic acid. 
l\ylost preferably the solvent used is water. A complex with water is known as a "hydrate". 
Solvates of the compound of the invention are within the scope of the invention. 

20 As used herein, the temi "prodrug" means a compound which is converted 

within the body. e.g. by hydrolysis in the blood. Into its active fonn that has medical 
effects. Phannaceutically acceptable prodmgs are described in T. HIguchi and V. Stella, 
Prodrugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series; Edward 
B. Roche, ed., Bioreversible Can^iers in Drug Design, American Phannaceutical 

25 Association and Pergamon Press, 1987; and in D. Fleisher, S. Ramon and H. Barbra 
"Improved oral drug delivery: solubility limitatfons overcome by the use of prodrugs". 
Advanced Drug Delivery Reviews (1996) 19(2) 115-130, each of which are incorporated 
herein by reference. 

Prodrugs are any covalently bonded carriers that release a compound of 
30 fonnula (I) in vivo when such prodrug is administered to a patient. Prodrugs are generally 
prepared by modifying functional groups in a way such that the modification is cleaved, 
either by routine manipulation or in vivo, yielding the parent compound. Prodrugs Include, 
for example, compounds of this invention wherein hydroxy or amine groups are bonded to 
any group that, when administered to a patient, cleaves to fomi the hydroxy or amine 
35 groups. Thus, representative examples of prodrugs include (but are not limited to) acetate, 
fonnate and benzoate derivatives of alcohol and amine functional groups of the 
compounds of formula (I). Further, in the case of a carboxylic acid (-COOH), esters may 
be employed, such as methyl esters, ethyl esters, and the like. Esters may be active in 
their own right and /or be hydrolysable under in vivo conditions In the human body. 
40 Suitable pharmaceutlcally acceptable in vivo hydrolysable ester groups include those 
which break down readily In the human body to leave the parent add or Its salt. 
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As used herein, the term "alkyP refers to straight or branched hydrocarbon 
chains containing the specified number of carbon atoms. For example, C-j^g^'M means 
a straight or branched alkyi containing at least 1, and at most 6, carbon atoms. Examples 
of "alkyl" as used herein include, but are not limited to, methyl, ethyl, n-propyl, n-butyl. n- 
5 pentyl. isobutyl, isopropyl, t-butyl and hexyl. A C-|^alkyl group is preferred, for example 
methyl, ethyl or isopropyl. The said alkyl groups may be optionally substituted with one or 
more fluorine atoms, for example, trifluoromethyl. 

As used herein, the term "alkoxy" refers to straight or branched chain alkoxy 
groups containing the specified number of carbon atoms. For example, C-j ^alkoxy 

10 means a straight or branched alkoxy containing at least 1, and at most 6, carbon atoms. 
Examples of "alkox/' as used herein include, but are not limited to, methoxy, ethoxy, 
propoxy, prop-2-oxy, butoxy, but-2-oxy. 2-methylprop-1-oxy, 2-methylprop-2-oxy. pentoxy 
and hexyloxy. A C-|«4alkoxy group is preferred, for example methoxy or ethoxy. 

As used herein, the terni "cycloalkyl" refers to a non-aromatic hydrocarbon ring 

15 containing the specified number of carbon atoms. For example, Cs^ycycloalkyl means a 
non-aromatic ring containing at least three, and at most seven, ring carbon atoms. 
Examples of "cycloalkyi" as used herein include, but are not limited to, cyclopropyl. 
cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. A Ca^scycloalkyl group is prefen^ed, 
for example cyclopropyl. 

20 As used herein, the temns "heteroaryl ring" and "heteroaryl" refer to a 

monocyclic five- to seven- membered unsaturated hydrocarbon ring containing at least 
one heteroatom selected from oxygen, nitrogen and sulfur. Preferably, the heteroaryl ring 
has five or six ring atoms. Examples of heteroaryl rings include, but are not limited to, 
furyl, thienyl, pyn-olyl, oxazolyl, thiazolyl, isoxazolyl. isothiazolyl, imidazolyl, pyrazolyl, 

25 oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridyl, pyridazinyl. pyrimidinyl. pyrazinyl and 
trlazinyl. A particularly prefen-ed heteroaryl ring is pyridyl. The said ring may be optionally 
substituted by one or more substituents independently selected from C^^Qa\Uyl and oxy. 
The temis "heteroaryl ring" and "heteroaryl" also refer to fused aromatic rings comprising 
at least one heteroatom selected from oxygen, nitrogen and sulfur. Preferably, the fused 

30 ring each have five or six ring atoms. Examples of fused aromatic rings include, but are 
not limited to, indolyl, isoindolyl, azaindolyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, 
benzofuranyl, benzothiophenyl, quinolyl, isoquinolyl, quinazolinyl, cinnolinyl and 
phthalazinyl, in particular benzofuranyl. 

As used herein, the terms "heterocyclic rings" and "hetenDcyclyl" refer to a 

35 monocyclic three- to seven-membered saturated or non-aromatic, unsaturated 
hydrocarbon ring containing at least one heteroatom selected from oxygen, nitrogen and 
sulfur. Preferably, the heterocyclyl ring has five or six ring atoms. Examples of 
heterocyclyl groups include, but are not limited to, aziridinyl, pyrrolinyl, pyrrolidinyl, 
imidazolinyl, imidazolldinyl, pyrazolinyl, pyrazolidinyl, piperidyl, piperazinyl, morpholino 

40 and thiomorpholino. The said ring may be optionally substituted by one or more 
substituents independently selected from C-|^alkyl and oxy. 
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As used herein, the term "fused bicyclic ring system" refers to a ring system 
comprising two five- to seven-membered saturated or unsaturated hydrocarbon rings, the 
ring system optionally containing one or more heteroatoms independently selected from 
oxygen, nitrogen and sulfur. Preferably, each ring has five or six ring atoms. Examples 
5 of suitable fused bicyclic rings include, but are not limited to, naphthyl, indolyl, indoiinyl, 
benzothienyl, quinolyl, isoquinolyl, tetrahydroquinolyl, benzodioxanyl. indanyi and 
tetrahydronaphthyl. Each ring may be optionally substituted with one or more 
substitutents selected firom halogen, C-i^aikyl, oxy, -(CH2)hNR22R23, . 
CO(CH2)hNR22R23 and imidazolyl. Particularly prefenred substituents are chlorine, 
10 imidazolyl and -CH2-N(CH3)2. 

As used herein, the terms "halogen" or "halo" refer to the elements fluorine, 
chlorine, bromine arid iodine. Prefenred halogens are fluorine, chlorine and bromine. A 
particulariy prefenred halogen Is fluorine. 

As used herein, the temi "optionally" means that the subsequently described 
1 5 event(s) may or may not occur, and includes both event(s) which occur and events that do 
not occur. 

As used herein, the term "substituted" refers to substitution with the named 
substituent or substituents, multiple degrees of substitution being allowed unless 
otherwise stated. 

20 Witti regard to stereoisomers, the compounds of structure (I) may have one or 

more asymmetric carbon atom and may occur as racemates, recemic mixtures and as 
individual enantiomers or diastereomers. All such isomeric fornis are included within the 
present invention, including mixtures thereof. 

Cis (E) and trans (2) isomerism may also occur. The present invention 
25 includes the Individual stereoisomers of the compound of the invention and, where 
appropriate, the individual tautomeric fonms thereof, together with mixtures thereof. 

Separation of diastereoisomers or cis and trans isomers may be achieved by 
conventional techniques, e.g. by fractional crystallisation, chromatography or H.P.L.C. A 
stereoisomeric mixture of the agent may also be prepared from a corresponding optically 
30 pure Intennediate or by resolution, such as H.P.L.C. of the conresponding racemate 
using a suitable chiral support or by fractional crystallisation of the diastereolsomeric 
salts formed by reaction of the corresponding racemate with a suitable optically active 
acid or base, as appropriate. 

Furthermore, some of the crystalline forms of the compounds of structure (I) 
35 may exist as polymorphs, which are included In the present invention. 

The compounds of this invention may be made by a variety of methods, 
including standard chemistry. Any previously defined variable will continue to have the 
previously defined meaning unless othenwise indicated. Illustrative general synthetic 
methods are set out below and then specific compounds of the Invention are prepared in 
40 the worthing Examples. 

For example, a general method (A) for preparing tiie compounds of Fonnula (I) 
comprises the reactions set out in Scheme 1 below. 
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Scheme 1 

(i) R''(CH2)mNR2H. EtsN, THF 

(il) Bis(pinnacolato)diboron, PdCl2dppf, KOAc, DMF 

(iii) (Ph3P)4Pd. NaaCOa, DME 

(Iv) (COCI)2, DMF 

(V) r7nH2. pyridine 

(vi) r7nH2. PyBOP, HOBT, DIPEA, DMF 
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For example, a general method (B) for preparing the compounds of Fonmula (1) 
comprises the reactions set out In Scheme 2 below. 




O 



Scheme 2 

(i) r7nH2. HATU, HOBT, DIPEA, DMF 

(11) (4-Methoxycarbonylphenyl)boronlc acid. (Ph3P)4Pd. Na2C03, DME 
(iil) NaOH, MeOH. H2O 

(Iv) RI (CH2)mNR2H. HATU. HOBT. DIPEA. THF 

For example, a general method (C) for preparing the compounds of Fomiula (I) 
comprises the reactions set out in Scheme 3 below. 
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Sdneme 3 

5 

(i) CSCO3, (Ph3P)4Pd, DME 
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(H) (COCI)2. CHCI3 
(HI) R7NH2 

(iv) NaOH. MeOH, H2O 

(v) 1-methylsuIphonylbenzotriazole, EtsN, THF, DMF 
(vl) Rl(CH2)mNR2H,THF 

For example, a general method (D) for preparing the compounds of Formula (I) 
comprises the reactions set-out in Scheme 4 below. 
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Br 



Br 




(i) 



NH, 




(ii) 



(XVII) 



N 
H 

(XVI) 



X. 




0<^N— (CH2)— 



(XIII) 




(V) 



(VI) 




(iil)/(iv) 




(XIV) 



(IN) 



O^^N— (CH,)— R^ 




Scheme 4 

(i) DM-butyldicarbonate, EtaN, DCM 

(ii) (4-l\/lethoxycart)onylphenyl)boronlc acid, (Pli3P)4Pd, CSCO3, DIWE 
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(iil) LiOH. THF. H2O 

(iv) R1 (CH2)mNR2H, HATU. DIPEA, THF 

(v) TFA, DCM 

(vi) r8cOOH, HATU, DIPEA. DMF 

For example, a general method (E) for preparing the compounds of Fonmula (I) 
comprises the reactions set out in Scheme 5 below. 




Scheme 5 

(i) (4-Methoxycarbonylphenyl)boronic add, (Ph3P)4Pd, CSCO3, DME 

(ii) RScoOH, HATU. DIPEA, DI^F 

(iii) LiOH. THF. H2O 

(Iv) R''(CH2)mNR2H, HATU, DIPEA, THF 

For example, a general method (F) for preparing the compounds of Formula (I) wherein 
R^is 
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Scheme 6 



(i) EtaN, DCM 

(ii) UOH, THF, H2O 
(Hi) R'R"NH 

Ov) RI (CH2)mNR2H, HATU, DIPEA. THF 

For example, a general method (G) for preparing the compounds of Formula (I) comprises 
the reactions set out in Scheme 7-below. 
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Scheme 7 

(i) (4-Methoxycarbonylphenyl)boronlc acid, (Ph3P)4Pd, CSCO3, DME 

(ii) LiOH, THF, H2O 

(ill) r1 (CH2)mNR2H, HATU, DIPEA, THF 
(iv) RScOCI, EtsN. DCM 

Thus, according to the Invention there is provided a process for preparing a 
compound of formula (I) which comprises: 

(a) reacting a compound of formula (XXII) 
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Y O 

(XXII) 

wherein , r2, U, W, X, Y, m and n are as defined above, 
5 with a compound of fonnula (XXIII) 

R^-(CH2)q-NH2 

(XXIII) 

wherein and q are as defined above, 
10 under amide forming conditions (if desired, the acid compound (XXII) may be converted 
to an activated form of the acid, for example the acid chloride, by treatment with, for 
example, oxalyl chloride, and then the activated add thus formed reacted with the amine 
compound (XXIII)); 

1 5 (b) reacting a compound of formula (XXIV) 




Y 



(XXIV) 

20 wherein r3, U, W, X, Y and n are as defined above, 
with a compound of formula (XXV) 
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R^(CH2)mNR2H 

(XXV) 

wherein R^, r2 and m are as defined above, 
under amide forming conditions; 

5 

(c) reacting a compound of formula (XXVI) 




(XXVI) 

10 

wherein r3, U, W, X, Y and n are as defined above, 
with a compound of formula (XXV) as defined above; 

(d) functional group conversion of a compound of formula (XXVII) 

15 




Y 

(XVII) 

Wherein r3, U, W, X, Y and n are as defined above and R^A and r2A are R'^ and r2 as 
20 defined above or groups convertible to R^ and r2, 
to give a compound of fomnula (I); or 
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(e) reacting a c»mpouncl of formula (XXVIII) 




Y 



(XXVIII) 

wherein r1 . r2. u. W. X, Y. m and n are as defined above, 
with a compound of formula (XXIX) 

. R8CO2H 

(XXIX) 

wherein is as defined above, 

under amide fonning conditions (if desired, the acid compound (XXIX) may be converted 
to an activated fonn of the acid, for example the acid chloride, and then the activated acid 
thus fonmed reacted with the amine compound (XXVIII)). 

Suitable amide forming conditions are well known in the art and Include 
treating a solution of the acid, in for example THF. with an amine in the presence of. for 
example. HOBT, HBTU and DIPEA. 

Those skilled in the art will appreciate that in the preparation of the compound 
of the invention or a solvate thereof it may be necessary and/or desirable to protect one 
or more sensitive groups in the nnolecule to prevent undesirable side reactions. Suitable 
protecting groups for use according to the present invention are well known to those 
skilled in the art and may be used In a conventional manner. See, for example. 
"Protective groups in organic synthesis" by T.W. Greene and P.G.M. Wuts (John Wiley & 
sons 1991) or "Protecting Groups" by P.J. Kocienski (Georg Thieme Verlag 1994). 
Examples of suitable amino protecting groups include acyl type protecting groups (e.g. 
fonnyl, trifluoroacetyl. acetyl), aromatic urethane type protecting groups (e.g. 
benzyloxycarbonyl (Cbz) and substituted Cbz), aliphatic urethane protecting groups (e.g. 
9-fluorenylmethoxycarbonyl (Fmoc), t-butyloxycarbonyl (Boc), Isopropyloxycarbonyl, 
cyclohexyloxycarbonyl) and alkyi type protecting groups (e.g. benzyl, trityl, chlorotrityl). 
Examples of suitable oxygen protecting groups may include for example alky silyl 

20 
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groups, such as trimethylsilyl or tert-butyldimethylsilyl; alkyi ethers such as 
tetrahydropyranyl or tert-butyl; or esters such as acetate. 

Whilst it is possible for the compounds of the present invention to be 
administered as the raw chemical, the compounds of formula (1) and their 

5 pharmaceutically acceptable derivatives are conveniently administered in the form of 
pharmaceutical compositions eg when the agent Is In admixture with a suitable 
pharmaceutical excipient, diluent and/or carrier selected with regard to the intended route 
of administration and standard pharmaceutical practice. 

Thus, in another aspect of the invention, we provide a pharmaceutical 

10 composition comprising at least one compound of formula (I) or a pharmaceutically 
acceptable derivative thereof, in association with one or more pharmaceutically 
acceptable excipients, diluents and/or carriers. The excipient, diluent or canier must be 
"acceptable" in the sense of being compatible with the other ingredients of the fomiulation 
and not deletrious to the receipient thereof. 

15 According to a further aspect, the invention provides a pharmaceutical 

composition comprising, as active ingredient, at least one compound of the invention or a 
pharmaceutically acceptable derivative thereof, in association one or more 
phamriaceutically acceptable excipients, diluents and/or carriers for use in therapy, and in 
particular In the treatment of human or animal subjects suffering from a condition 

20 susceptible to amelioration by an inhibitor of p38 kinase. 

The present invention also provides a phannaceutical composition comprising 
a therapeutically effective amount of the compounds of the present invention and a 
pharmaceutically acceptable excipient, diluent and/or carrier (including combinations 
thereof). 

25 There Is further provided by the present invention a process of preparing a 

pharmaceutical composition, which process comprises mixing at least one compound of 
the invention or a pharmaceutically acceptable derivative thereof, together with a 
pharmaceutically acceptable excipient, diluent and/or carrier. 

The pharmaceutical compositions may be for human or animal usage in 

30 human and veterinary medicine and will typically comprise any one or more of a 
pharmaceutically acceptable excipient, diluent or carrier. Acceptable carriers or diluents 
for therapetic use are well known in the pharmaceutical art, and are described, for 
example, in Remington's Pharmaceutical Sciences, Mack Publishing Co. (A, R. Gennaro 
edit. 1985). The choice of pharmaceutical excipient, diluent or carrier can be selected 

35 with regard to the intended route of administration and standard pharmaceutical practice. 
The pharmaceuticar compositions may comprise as - or in addition to - the excipient, 
diluent or canrler any suitable binder(s), lubricant(s), suspending agent(s), coating 
agent(s) and solubillsing agent(s). 

Preservatives, stabilisers, dyes and even flavouring agents may be provided in 

40 the pharmaceutical composition. Examples of preservatives include sodium benzoate, 
sorbic acid and esters of p-hydroxybenzoic acid. Antioxidants and suspending agents 
may be also used. 

21 
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For some embodiments, the agents of the present invention may also be used 
in combination with a cyclodextrin. Cyclodextrins are Icnown to fonm inclusion and non- 
inclusion complexes with dmg molecules, Fomiation of a drug-cyclodextrin complex may 
modify the solubility, dissolution rate, bioavailability and/or stability property of a drug 
5 molecule. Drug-cyciodextrin complexes are generally useful for most dosage fomis and 
administration routes. As an altemative to direct complexation with the drug the 
cyclodextrin may be used as an auxiliary additive, e. g. as a earner, diluent or solubiliser. 
Alpha-, beta- and gamma-cyclodextrins are most commonly used and suitable examples 
are described in WO 91/1 1 172, WO 94/02518 and WO 98/55148. 
10 The compounds of the invention may be milled using known milling procedures 

such as wet milling to obtain a particle size appropriate for tablet formation and for other 
formulation types. Finely divided (nanoparticulate) preparations of the compounds of the 
Invention may be prepared by processes known in the art, for example see WO 02/00196 
(SmithKline Beecham), 

15 There may be different composition/formulation requirements dependent on 

the different delivery systems. By way of example, the pharmaceutical composition of the 
present invention may be formulated to be delivered using a mini-pump or by a mucosal 
route, for example, as a nasal spray or aerosol for inhalation or ingestable solution, or 
parenterally In which the composition is fonnulated by an injectable form, for delivery, by, 

20 for example, an intravenous, intramuscular or subcutaneous route. Altematlvely, the 
fonmulation may be designed to be delivered by both routes. 

Where the agent is to be delivered mucosally through the gastrointestinal 
mucosa, it should be able to remain stable during transit though the gastrointestinal tract; 
for example, it should be resistant to proteolytic degradation, stable at acid pH and 

25 resistant to the detergent effects of bile. 

Where appropriate, the phannaceutlcal compositions can be administered by 
inhalation, In the fonn of a suppository or pessary, topically in the form of a lotion, solution, 
cream, ointment or dusting powder, by use of a skin patch, orally in the form of tablets 
containing excipients such as starch or lactose, or in capsules or ovules either alone or in 

30 admixture with excipients. or in the form of elixirs, solutions or suspensions containing 
flavouring or colouring agents, or they can be injected parenterally, for example 
intravenously, intramuscularly or subcutaneously. For parenteral administration, the 
compositions may be best used In the fonn of a sterile aqueous solution which may 
contain other substances, for example enough salts or monosaccharides to make the 

35 solution isotonic with blood. For buccal or sublingual administration the compositions may 
be administered in the fonn of tablets or lozenges which can be formulated in a 
conventional manner. 

The routes for administration (delivery) Include, but are not limited to, one or 
more of: oral (e. g. as a tablet, capsule, or as an ingestable solution), topical, mucosal 

40 (e. g. as a nasal spray or aerosol for inhalation), nasal, parenteral (e. g. by an injectable 
fonn), gastrointestinal, intraspinal, intraperitoneal, intramuscular, intravenous, 
intrauterine, intraocular. Intradermal, intracranial, intratracheal, intravaginal, 
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Intracerebroventricular, fntracerebrat, subcutaneous, ophthalmic (including intravitreal or 
intracameral), transdermal, rectal, buccal, epidural and sublingual. It is to be understood 
that not ail of the compounds need be administered by the same route. Lilcewise, if the 
composition comprises more than one active component, then those components may 

5 be administered by different routes. 

The compounds of formula (I) and their pharmaceutically acceptable salts and 
solvates may be formulated for administration in any suitable manner. They may, for 
example, be formulated for topical administration or administration by inhalation or, more 
preferably, for oral, transdermal or parenteral administration. The pharmaceutical 

10 composition may be in a fomn such that it can effect controlled release of the compounds 
of formula (I) and their pharmaceutically acceptable derivatives. In a preferred 
embodiment, the agents of the present invention are delivered systemlcally such as orally, 
buccally or sublingually. A particularly preferred method of administration, and 
corresponding formulation, is oral administration. 

15 For oral administration, the pharmaceutical composition may tal<e the form of, 

and be administered as, for example, tablets (including sub-lingual tablets) and capsules 
(each including timed release and sustained release formulations), ovules, pills, powders, 
granules, elixirs, tinctures, emulsions, solutions, syrups or suspensions prepared by 
conventional means with acceptable excipients for Immediate-, delayed-, modified-, 

20 sustained-, pulsed- or controlled-release applications. 

For instance, for oral administration in the form of a tablet or capsule, the 
active drug component can be combined with an oral, non-toxic pharmaceutically 
acceptable inert carrier such as ethanol, glycerol, water and the like. The tablets may 
also contain excipients such as microcrystalline cellulose, lactose, sodium citrate, 

25 calcium carbonate, dibasic calcium phosphate and glycine, disintegrants such as starch 
(preferably com, potato or tapioca starch), sodium starch glycollate, croscarmellose 
sodium and certain complex silicates, and granulation binders such as 
polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPS\/1C), hydroxypropylcellulose 
(HPC), sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium 

30 stearate, stearic acid, glyceryl behenate and talc may be included. 

Solid compositions of a similar type may also be employed as fillers in gelatin 
capsules. Preferred excipients in this regard include lactose, starch, a cellulose, milk 
sugar or high molecular weight polyethylene glycols. For aqueous suspensions and/or 
elixirs, the agent may be combined with various sweetening or flavouring agents, 

35 colouring matter or dyes, with emulsifying and/or suspending agents and with diluents 
such as water, ethanol, propylene glycol and glycerin, and combinations thereof. 

Powders are prepared by comminuting the compound to a suitable fine size 
and mixing with a similarly comminuted pharmaceutical carrier such as an edible 
carbohydrate, as, for example, starch or m^nnitol. Flavoring, preservative, dispersing and 

40 coloring agent can also be present. 

Capsules can be made by preparing a powder mixture as described above, 
and filling formed gelatin sheaths. Glidants and lubricants such as colloidal silica, talc, 
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magnesium stearate, calcium stearate or solid polyethylene glycol can be added to the 
powder mixture before the filling operation. A disintegrating or solubilizing agent such as 
agar-agar, calcium carbonate or sodium carbonate can also be added to improve the 
availability of the medicament when the capsule is ingested. 
5 Moreover, when desired or necessary, suitable binders, lubricants, 

disintegrating agents and coloring agents can also be incorporated into the mixture. 
Suitable binders include starch, gelatin, natural sugars such as glucose or beta-lactose, 
corn sweeteners, natural and synthetic gums such as acacia, tragacanth or sodium 
alginate, carboxymethylcelluiose, polyethylene glycol, waxes and the like. Lubricants 

10 used in these dosage forms include sodium oleate, sodium stearate, magnesium stearate, 
sodium benzoate, sodium acetate, sodium chloride and the like. Disintegrators include, 
without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like. 

Tablets are formulated, for example, by preparing a powder mixture, 
granulating or slugging, adding a lubricant and dislntegrant and pressing into tablets. A 

15 powder mixture is prepared by mixing the compound, suitably comminuted, with a diluent 
or base as described above, and optionally, with a binder such as carboxymethylcelluiose, 
an aliginate, gelatin, or polyvinyl pyrrolidone, a solution retardant such as paraffin, a 
resorption accelerator such as a quaternary salt and/or an absorption agent such as 
bentonite, kaolin or dicalcium phosphate. The powder mixture can be granulated by 

20 wetting with a binder such as syrup, starch paste, acadia mucilage or solutions of 
cellulosic or polymeric materials and forcing through a screen. As an alternative to 
granulating, the powder mixture can be run through the tablet machine and the result is 
imperfectly fonmed slugs broken into granules. The granules can be lubricated to prevent 
sticking to the tablet forming dies by means of the addition of stearic acid, a stearate salt, 

25 talc or mineral oil. The lubricated mixture is then compressed into tablets. The 
compounds of the present invention can also be combined with free flowing Inert earner 
and compressed into tablets directly without going through the granulating or slugging 
steps. A clear or opaque protective coating consisting of a sealing coat of shellac, a 
coating of sugar or polymeric material and a polish coating of wax can be provided. 

30 Dyestuffs can be added to these coatings to distinguish different unit dosages. 

Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit 
form so that a given quantity contains a predetermined amount of the compound. Syrups 
can be prepared by dissolving the compound in a suitably flavored aqueous solution, 
while elixirs are prepared through the use of a non-toxic alcoholic vehicle. Suspensions 

35 can be formulated by dispersing the compound in a non-toxic vehicle. Solubilizers and 
emulsifiers such as ethoxylated isostearyl alcohols and polyoxy ethylene sorbitol ethers, 
preservatives, flavor additives such as peppemnint oil or saccharin, and tiie like can also 
be added. 

Where appropriate, dosage unit formulations for oral administration can be 
40 microencapsulated. The formulation can also be prepared to prolong or sustain the 
release as for example by coating or embedding particulate material in polymers, wax or 
the like. 
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The compounds of the present Invention can also be administered in the fonn 
of liposome delivery systems, such as small unilamellar vesicles, large unilamellar 
vesicles and multilamellar vesicles. Liposomes can be fonried from a variety of 
phospholipids, such as cholesterol, stearylamine or phosphatidylcholines. 
5 The compounds of the present invention can also be administered in the fonn 

of liposome emulsion delivery systems, such as small unilamellar vesicles, large 
unilamellar vesicles and multlamellar vesicles. Liposomes can be formed from a variety of 
phospholipids, such as cholesterol, stearylamine or phosphatidylcholines. 

Compounds of the present Invention may also be delivered by the use of 
10 monoclonal antibodies as individual caniers to which the compound molecules are 
coupled. The compounds of the present invention may also be coupled with soluble 
polymers as targetable drug earners. Such polymers can include polyvinylpyrrolidone, 
pyran copolymer. polyhydroxypropylmethacrylamide-phenol. 

polyhydroxyethylaspartamldephenol. or polyethyleneoxidepolylyslne substituted with 
15 palmitoyi residues. Furthemiore, the compounds of the present invention may be coupled 
to a class of biodegradable polymers useful in achieving controlled release of a drug, for 
example, polylactic acid, polepsilon caprolactone. polyhydroxy butyric acid, 
polyorthoesters, polyacetals. polydihydropyrans, polycyanoacrylates and cross-linked or 
amphipathic block copolymers of hydrogels. 
20 The present Invention Includes phamiaceutlcal compositions containing 0.1 to 

99.5%, more particulariy, 0.5 to 90% of a compound of the fomiula (1) in combination with 
a pharmaceutically acceptable carrier. 

Likewise, the composition may also be administered in nasal, ophthalmic, otic, 
rectal, topical, intravenous (both bolus and infusion), intraperitoneal, intraarticular. 
25 subcutaneous or Intramuscular, inhalation or insufflation forni, all using fomis well known 
to those of ordinary skill in the phannaceutical arts. 

For transdennal administration, the pharmaceutical composition may be given 
in the fomri of a transdermal patch, such as a transdennal iontophoretic patch. 

If the compound of the present invention is administered parenterally, then 
30 examples of such administration include one or more of: intravenously, intraarterially, 
intraperitoneally. Intrathecally, Intraventrlcularly, Intraurethrally, Intrastemally! 
intracranially. Intramuscularly or subcutaneously administering the agent; and/or by using 
infusion techniques. For parenteral administration, the phannaceutical composition may 
be given as an injection or a continuous infusion (e.g. intravenously, intravascularly or 
35 subcutaneously). The compositions may take such forms as suspensions, solutions or 
emulsions In oily or aqueous vehicles and may contain formulatory agents such as 
suspending, stabilizing and/or dispersing agents. For administration by Injection these 
may take the fonn of a unit dose presentation or as a multldose presentation preferably 
with an added preservative. Alternatively for parenteral administration the active 
40 ingredient may be in powder form for reconstitution with a suitable vehicle. For parenteral 
administration, the. compound is best used in the fonn of a sterile aqueous solution which 
may contain other substances, for example, enough salts or glucose to make the solution 
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isotonic with blood. The aqueous solutions should be suitably buffered (preferably to a pH 
of from 3 to 9), if necessary. The preparation of suitable parenteral formulations under 
sterile conditions is readily accomplished by standard pharmaceutical techniques well- 
known to those skilled in the art. 
5 The compositions of the present invention may be administered by direct 

injection. 

The compounds of the Invention may also be formulated as a depot 
preparation. Such long acting formulations may be administered by implantation (for 
example subcutaneously or intramuscularly) or by Intramuscular Injection. Thus, for 

10 example, the compounds of the invention may be formulated with suitable polymeric or 
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion exchange 
resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt. 

Altematively the composition may be formulated for topical application, for 
example in the form of ointments, creams, lotions, eye ointments, eye drops, ear drops, 

15 mouthwash, impregnated dressings and sutures and aerosols, and may contain 
appropriate conventional additives, including, for example, preservatives, solvents to 
assist drug penetration, and emollients in ointments and creams. Such topical 
formulations may also contain compatible conventional carriers, for example cream or 
ointment bases, and ethanol or oleyl alcohol for lotions. Such carriers may constitute from 

20 about 1% to about 98% by weight of the fomiulation; more usually they will constitute up 
to about 80% by weight of the formulation. 

For application topically to the skin, the agent of the present invention can be 
fomnulated as a suitable ointment containing the active compound suspended or 
dissolved in, for example, a mixture with one or more of the following: mineral oil, liquid 

25 petrolatum, white petrolatum, propylene glycol, polyoxyethylene polyoxypropylene 
compound, emulsifying wax and water. 

Alternatively, it can be formulated as a suitable lotion or cream, suspended or 
dissolved in. for example, a mixture of one or more of the following: mineral oil, sorbitan 
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters wax, 

30 cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 

For administration by inhalation the compounds according to the invention are 
conveniently delivered in the form of an aerosol spray presentatfon from pressurized 
packs or a nebulizer, with the use of a suitable propellent, e.g. dichlorodifluoromethane, 
trichlorofluoromethane, dichlorotetrafluoroethane, a hydrofluoroalkane such as 

35 tetrafluoroethane or heptafluoropropane, carbon dioxide or other suitable gas. In the case 
of a pressurized aerosol the dosage unit may be determined by providing a valve to 
deliver a metered amount Capsules and cartridges of e.g. gelatin for use In an Inhaler or 
insufflator may be formulated containing a powder mix of a compound of the invention and 
a suitable powder base such as lactose or starch. 

40 Alternatively, the compound of the present invention can be administered in 

the form of a suppository or pessary, or it may be applied topically in the fomri of a gel, 
hydrogel, lotion, solution, cream, ointment or dusting powder. 
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The compounds of the present invention may also be administered by the 
pulmonary or rectal routes. They may also be administered by the ocular route. For 
ophthalmic use, the compounds can be fomiulated as micronised suspensions in Isotonic, 
pH adjusted, sterile saline, or, preferably, as solutions in isotonic. pH adjusted, sterile 
5 saline, optionally in combination with a preservative such as a benzylalkonium chloride. 
Altematively. they may be formulated in an ointment such as petrolatum. 

The phannaceutical compositions generally are administered In an amount 
effective for treatment or prophylaxis of a specific condition or conditions. Initial dosing in 
humans is accompanied by clinical monitoring of symptoms, such symptoms for the selected 
10 condition. In general, the compositions are administered in an amount of active agent of at 
least about 100 pg/kg body weight. In most cases they will be administered In one or more 
doses in an amount not in excess of about 20 mg/kg body weight per day. Preferably, in 
most cases, dose is from about 100 pg/kg to about 5 mg/kg body weight, daily. For 
administration parBculariy to mammals, and particularly humans. It is expected that the daily 
15 dosage level of the active agent will be from 0. 1 mg/kg to 10 mg/kg and typically around 1 
mg/kg. It will be appreciated that optimum dosage will be detennlned by standard methods 
for each treatment modality and indication, taking into account the indication, its severity, 
route of administration, complicating conditions and the like. The physician in any event will 
detemiine the actual dosage which will be most suitable for an individual and will vary with 
20 the activity of the specific compound to be employed, the metabolic stablity and length of 
action of that compound, age. weight, general health, sex, diet, mode and time of 
administration, rate of excretion, drug combination, severity of the particular condition and 
response of the particular individuai. The effectiveness of a selected actual dose can readily 
be detemiined, for example, by measuring clinical symptoms or standard anti-inflammatory 
25 Indicia after administration of the selected dose. The above dosages are exemplary of the 
average case. There can, of course, be individual instances where higher or lower 
dosage ranges are merited, and such are within the scope of this invention. For 
conditions or disease states as are treated by the present invention, maintaining 
consistent daily levels in a subject over an extended period of time, e.g., in a maintenance 
30 regime, can be particularly beneficial. For oral and parenteral administration to humans, 
the daily dosage level of ttie agent may be in single or divided doses. 

in anotiier aspect, the present invention provides a compound of fomiula (I) or 
a phanmaceuticaily acceptable derivative thereof, for use in tiierapy. 

The compounds of the present Invention are generally Inhibitors of the 
35 serine/ttireonine kinase p38 and are therefore also inhibitors of cytokine production which 
is mediated by p38 kinase. Within «ie meaning of the term "inhibitors of the 
serine/threonine kinase p38" are included those compounds that interfere with tiie ability 
of p38 to transfer a phosphate group from ATP to a protein substrate according to the 
assay described below. 

It will be appreciated that the compounds of the invention may be selective for 
one or more of the isofomis of p38, for example p38a, p38yff, p38k and/or p38<y. In one 
embodiment, tfie compounds of the invention selectively inhibit the p38a isoform. In 
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another embodiment, the compounds of the Invention selectively Inhibit the p38iff Isofomi. 
In a further embodiment, the compounds of the Invention selectively inhibit the p38a and 
p38^ isofomis. Assays for determining the selectivity of compounds for tfie p38 Isoforms 
are described In, for example. WO 99/61426. WO 00/71535 and WO 02/46158. 
5 It is known that p38 kinase activity can be elevated (locally or throughout the 

body), p38 kinase can be Incon-ecHy temporally active or expressed. p38 kinase can be 
expressed or active In an Inappropriate location. p38 kinase can be constitutively 
expressed, or p38 kinase expression can be erratic; similarly, c^oklne producHotr 
mediated by p38 kinase activity can be occun-ing at Inappropriate times. Inappropriate 

10 locations, or It can occur at detrimentally high levels. 

Accordingly, the present invention provides a method for the treatment of a 
condition or disease state mediated by p38 kinase activity, or mediated by cytokines 
produced by the activity of p38 kinase, in a subject which comprises administering to said 
subject a tiierapeutically effective amount of a compound of fonnula (I) or a 

1 5 phamiaceutically acceptable derivative thereof. The compound may be administered as a 
single or polymorphic crystalline fomi or forms, an amorphous form, a single enantiomer, 
a racemlc mixture, a single stereoisomer, a mixture of stereoisomers, a single 
diastereoisomer or a mixture of diastereoisomers. 

The present Invention also provides a method of Inhibiting cytokine production 

20 which is mediated by p38 kinase activity In a subject, e.g. a human, which comprises 
administering to said subject In need of cytokine production Inhibition a flierapeutic. or 
cytokine-inhibiting. amount of a compound of the present invention. The compound may 
be administered as a single or polymorphic crystalline form or forms, an amorphous forni. 
a single enantiomer. a racemlc mixture, a single stereoisomer, a mixture of stereoisomers! 

25 a single diastereoisomer or a mixture of diastereoisomers. 

The present Invention treats tiiese conditions by providing a therapeutically 
effective amount of a compound of this Invention. By "therapeutically effective amounr Is 
meant a symptom-alleviating or symptom-reducing amount, a cytokine-reducing amount, 
a cytokine-inhibiting amount, a kinase-regulating amount and/or a kinase-lnhibiting 

30 amount of a compound. Such amounts can be readily determined by standard methods, 
such as by measuring cytokine levels or observing alleviation of clinical symptoms. For 
example, the clinician can monitor accepted measurement scores for antinnflammatory 
treatments. It will be appreciated that reference to treatment Includes acute treatment or 
prophylaxis as well as the alleviation of established symptoms. 

"The compounds of the present invention can be administered to any subject in 
need of Inhibition or regulation of p38 kinase or In need of Inhibition or regulation of p38 
mediated cytokine production. In particular, tiie compounds may be administered to 
mammals. Such mammals can Include, for example, horses, cows, sheep, pigs, mice, 
dogs, cats, primates such as chimpanzees, gorillas, rhesus monkeys, and, most 
40 preferably, humans. 

Thus, the present invention provides methods of ti-eating or reducing 
symptoms In a human or animal subject suffering from, for example, rheumatoid arOiritis, 
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osteoarthritis, asthma, psoriasis, eczema, allergic rtiinitis, allergic conjunctivitis, adult 
respiratory distress syndrome, chronic pulmonary inflammation, chronic obstructive 
pulmonary disease, chronic heart failure, silicosis, endotoxemia, toxic shock syndrome, 
inflammatory bowel disease, tuberculosis, atherosclerosis, neurodegenerative disease, 

5 Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic lateral 
sclerosis, epilepsy, multiple sclerosis, aneurism, stroke, irritable bowel syndrome, muscle 
degeneration, bone resorption diseases, osteoporosis, diabetes, reperfusion injury, graft 
vs. host reaction, allograft rejections, sepsis, systemic cachexia, cachexia secondary to 
infection or malignancy, cachexia secondary to aquired immune deficiency syndrome 

10 (AIDS), malaria, leprosy, infectious arthritis, leishmaniasis, Lyme disease, 
glomerulonephritis, gout, psoriatic arthritis, Reiter's syndrome, traumatic arthritis, rubella 
arthritis, Crohn's disease, ulcerative colitis, acute synovitis, gouty arthritis, spondylitis, and 
non articular inflammatory conditions, for example, hemiated/ruptured/prolapsed 
intervertebral disk syndrome, bursitis, tendonitis, tenosynovitis, fibromyalgic syndrome 

15 and other inflammatory conditions associated with ligamentous sprain and regional 
musculoskeletal strain, pain, for example that associated with inflammation and/or trauma, 
osteopetrosis, restenosis, thrombosis, anglogenesis, cancer including breast cancer, 
colon cancer, lung cancer or prostatic cancer, which comprises administering to said 
subject a therapeutically effective amount of a compound of fonmula (I) or a 

20 pharmaceutically acceptable derivative thereof. 

A further aspect of the invention provides a method of treatment of a human or 
animal subject suffering from rheumatoid arthritis, asthma, psoriasis, chronic pulmonary 
inflammation, chronic obstructive pulmonary disease, chronic heart failure, systemic 
cachexia, glomerulonephritis, Crohn's disease, neurodegenerative disease, Alzheimer's 

25 disease, Parkinson's disease, epilepsy and cancer including breast cancer, colon cancer, 
lung cancer and prostatic cancer, which comprises administering to said subject a 
therapeutically effective amount of a compound of fonmula (I) or a pharmaceutically 
acceptable derivative thereof. 

A further aspect of the invention provides a method of treatment of a human or 

30 animal subject suffering from rheumatoid arthritis, asthma, psoriasis, chronic pulmonary 
Inflammation, chronic obstructive pulmonary disease, chronic heart failure, systemic 
cachexia, glomerulonephritis, Crohn's disease and cancer including breast cancer, colon 
cancer, lung cancer and prostatic cancer, which comprises administering to said subject a 
therapeutically effective amount of a compound of formula (I) or a pharmaceutically 

35 acceptable derivative thereof. 

A further aspect of the invention provides a method of treatment of a human or 
animal subject suffering from rheumatoid arthritis, asthma, chronic pulmonary 
inflammation, chronic obstructive pulmonary disease, neurodegenerative disease, 
Alzheimer's disease, Parkinson's disease and epilepsy which comprises administering to 

40 said subject a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable derivative thereof. 
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A further aspect of the Invention provides a method of treatment of a human or 
animal subject suffering from any type of pain Including chronic pain, rapid onset of 
analgesis, neuromuscular pain, headache, cancer pain, acute and chronic inflammatory 
pain associated with osteoarthritis and rheumatoid arthritis, post operative inflammatory 
5 pain, neuropathic pain, diabetic neuropathy, trigeminal neuralgia, post-hepatic neuralgia. 
Inflammatory neuropathies and migraine pain which comprises administering to said 
subject a therapeutically effective amount of a compound of fomiula (I) or a 
pharmaceutlcally acceptable derivative thereof. 

A further aspect of the Invention provides the use of a compound of fomiula (I). 
10 or a pharmaceutlcally acceptable derivative thereof, In the manufacture of a medicament 
for use in the treatment of a condition or disease state mediated by p38 kinase activity or 
mediated by cytokines produced by p38 kinase activity. 

The compounds of fomiula (I) and their derivatives may be employed alone or 
in combination with other therapeutic agents for the treatment of the above-mentioned 
15 conditions. The invention thus provides, in a further aspect, a combination comprising a 
compound of the Invention or a phamiaceutically acceptable derivative thereof together 
with a further therapeutic agent. 

In particular. In riieumatold arthritis therapy, combination with other 
chemotherapeutic or antibody agents is envisaged. Combination therapies according to 
20 the present invention thus comprise the administration of at least one compound of 
fomiula (I) or a pharmaceutically acceptable salt or solvate thereof and at least one other 
phamiaceuticaily active agent. The compound(s) of fomiula (I) or phamiaceutlcally 
acceptable salt(s) or solvate(s) thereof and the other phamiaceutically active agent(s) 
may be administered together or separately and. when administered separately, this may 
25 occur separately or sequentially in any order. The amounts of the compound(s) of fomiula 
(I) or pharmaceutlcally acceptable salt(s) or soivate(s) thereof and the other 
phamiaceutically active agent(s) and the relative timings of administration will be selected 
In order to achieve the desired combined therapeutic effect. Appropriate doses will be 
readily appreciated by those skilled In the art. It will be appreciated that the amount of a 
30 compound of the invention required for treatment will vary with the nature of the condition 
being treated and the age and condition of the patient and will ultimately be at the 
discretion of the attendant physician or veterinarian. Examples of other pharmaceutlcally 
active agents which may be employed in combination with compounds of formula (I) and 
their salts and solvates for rheumatoid arthritis therapy include: immunosuppresants such 
35 as amtolmetin guacil. mizoriblne and rimexolone; anti-TNFo agents such as etanercept. 
Infliximab, diacerein; tyrosine kinase inhibitors such as leflunomlde; kalllkrein antagonists 
such as subreum; Interieukin 11 agonists such as oprelvekin; interferon beta 1 agonists; 
hyaluronic acid agonists such as NRD-101 (Aventis); interieukin 1 receptor antagonists 
such as anakinra; CDS antagonists such as amiprilose hydrochloride; beta amyloid 
40 precursor protein antagonists such as reumacon; matrix metalloprotease inhibitors such 
as cipemastat and other disease modifying anti-rheumatic drugs (DMARDs) such as 
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methotrexate, sulphasalazlne, cyclosporin A. hydro)^choroqulne, auranofin, 
aurothioglucose, gold sodium tiiiomalate and penicillamine. 

The combinations refen-ed to above may conveniently be presented for use in 
the fomn of a phamiaceutical fomnulation and thus phamnaceutlcal fonmulations 
comprising a combination as defined above together with a phamiaceutlcally acceptable 
carrier or exclplent comprise a further aspect of the invention. 

The Individual components of such combinations may be administered either 
sequentially or simultaneously in separate or combined phamiaceutical fomiulations by 
any convenient route. 

When administration Is sequential, either the compound of the invention or 
the second therapeutic agent may be administered first. When administration Is 
simultaneous, the combination may be administered either in the same or different 
pharmaceutical composition. 

When combined in the same fomriulation it will be appreciated that tiie two 
compounds must be stable and compatible with each other and the other components of 
ttie fonmulation. When formulated separately they may be provided In any convenient 
formulation, conveniently In such manner as are known for such compounds In the art. 

EXAMPLES 

The following examples are Illustrative embodiments of the invention, not 
limiting the scope of the invention In any way. Reagents are commercially available or are 
prepared according to procedures in the literature. 

LCMS was conducted on a column (3.3cm x 4.6mm ID. 3um ABZ+PLUS), at a 
Flow Rate of 3ml/mln, Injection Volume of 5|jl, at room temperature and UV Detection 
Range at 215 to 330nm. 

General Method 

A solution of tiie acid (50mg) in DMF (1ml) was treated with HATU (65mg) at 
room temperature. After 5 minutes this was added to a solution of the amine (0.17mmol) 
and HOBt (23mg) In DMF (1ml). DIPEA (87^/1) was added. The reaction mixtures were left 
at room temperature for 16hrs, then concenti^ated in vacuo. The residues were dissolved 
In DCM (1ml) and each was loaded onto a Igm aminopropyl SPE cartridge that had been 
pre-equilibrated with DCM. Residual sample was washed on with another portion of DCM 
(0.5ml). the cartridge was then eluted witii DCM (2.5ml), chloroform (2.5ml), ethyl acetate 
(2.5ml), MeOH (2.5ml). The fractions containing product were isolated by evaporation. 



Example 


Amine 


Retention 
Time (mins) 


MH+ 


Example 1 

N'^-benzyl-N^-cycIopropyl-N'^- 


2-(benzylamino)ethanol 


2.97 


429 
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(2-hydroxyethyl)-6-methyl- 

1,r-biphenyl-3,4'- 

dicarboxamide 

OH 

""'"Til 








Example 2 

N'^'-benzyl-N^-cyclopropyl-N^- 
(3-hydroxypropyl)-6-methyl- 
1,r-biphenyl-3,4'- 
dicarboxamide 


3-(ben2ylamlno)-1 - 
propanol 


2.99 


443 


Example 3 

N^-cyclopropyI-N'^-(2- 
hydroxyethyl)-6-methyl-N'*- 
phenyl-1 ,1'-biphenyl-3,4- 
dicarboxamide 

xo 


2-(phenyiamino)ethanol 


3.61 


415 



Abbreviations 



DCM Dichlorometliane 
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DIPEA N,N-Dlisopropylethylamine 
DMF Dimethylformamide 

HATU 0-(7-Azabenzotriazol-1-yl)-N,N,N\N'-tetramethyluronium 
hexafluorophosphate 
5 HOBT 1-Hydroxybenzotriazole hydrate 

SPE Solid phase extraction 

BIOLOGICAL EXAMPLES 

10 The activity of compounds of formula (I) as p38 inhibitors may be determined 



by the following in vitro assays: 

Fluorescence anisotropv kinase binding assay 

15 The kinase enzyme, fluorescent ligand and a variable concentration of test compound are 
incubated together to reach themnodynamic equilibrium under conditions such that in the 
absence of test compound the fluorescent ligand is significantly (>50%) enzyme bound 
and in the presence of a sufficient concentration (>10x K|) of a potent inhibitor the 
anisotropy of the unbound fluorescent ligand is measurably different from the bound 

20 value. 

The concentration of kinase enzyme should preferably be ^1 x Kf. The 
concentration of fluorescent ligand required will depend on the instrumentation used, and 
the fluorescent and physlcochemical properties. The concentration used must be lower 
than the concentration of kinase enzyme, and preferably less than half the kinase enzyme 
25 concentration. A typical protocol is: 

All components dissolved In Buffer of final composition 62.5 mM HEPES, pH 
7.5, 1.25 mM CHAPS, 1.25 mM DTT, 12.5 mM MgCIa 3.3% DMSO. 
p38 Enzyme concentration: 12 nM 
Fluorescent ligand concentration: 5 nM 
30 Test compound concentration: 0.1 nM - 100 uM 

Components Incubated in 30 ul final volume In NUNC 384 well black 
microtltre plate until equilibrium reached (5-30 mins) 

Fluorescence anisotropy read in LJL Acquest. 
Definitions: K| = dissociation constant for inhibitor binding 
35 Kf = dissociation constant for fluorescent ligand binding 

The fluorescent ligand is the following compound: 
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a' 





O 



which Is derived from 5-[2-(4-aminomethylphenyl)-5-pyridin-4-yl-1H-irnldazol-4-yl]-2- 
chlorophenol and rhodamlne green. 

5 Results 

The compounds described in the Examples were tested as described above 
and had IC50 values of <10//M, 

The application of which this description and claims forms part may be used as 
10 a basis for priority in respect of any subsequent application. The claims of such 
subsequent application may be directed to any feature or combination of features 
described herein. They may take the form of product, composition, process or use claims 
and may Include, by way of example and without limitation, one or more of the following 
claims: 
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